INTRODUCTION
Liquid temperature range of two ionic liquids (ILs) with the common cation, Choline, is determined in this work. The selected ILs are Choline tosylate [Chol] [Tos] and Choline dicyanamide [Chol] [DCN].
The lower limit of liquid range is given by solid-liquid transitions and it is determined using differential scanning calorimetry (DSC). Upper limit is given by degradation temperature which is determined using the thermogravimetric technique (TGA).
Dynamic and isothermal methods have been combined to estimate the maximum operation temperature.
Additionally, a deeper study of the effect of the heating and cooling rate on the temperature and shape of the transitions observed in DSC curves of [Chol] [DCN] was performed.
MATERIALS AND METHODS

Chemicals
The selected ionic liquids, Choline dicyanamide ([Chol] [DCN]) and Choline tosylate ([Chol] [Tos]) are purchased from IoliTec, their mass fraction purity is higher than 0.97 and they were used without further purifications. Table I shows the cation and anion structure of these ILs.
Choline Cation
Tosilate anion Dicyanamide anion
Experimental Section
A differential scanning calorimeter DSC Q100 TA-Instruments with aluminium pans hermetically sealed was used to determine the different state transitions experimented by the ILs during heating and cooling cycles. Liquid nitrogen was used as coolant Temperatures transitions were determined from the DSC curves during the reheating and recooling steps.
A thermogravimetric analyzer (TGA 7-Perkin Elmer) operating in dynamic and isothermal modes under dry air atmosphere was used to perform thermogravimetric analysis [1, 2] . Samples of 3-5 mg were placed in an open platinum pan. Dynamic experiments were performed at temperatures from (100 to 800) °C, with a heating rate of 10 °C min -1 and a purge gas flow of 20 cm 3 min -1 . Each analysis was repeated three times. Determination procedures of onset and endset temperatures were described in previous papers [1, 2] . Furthermore, isothermal TG analysis at temperatures lower than tonset, was used to determine the long-term thermal stability of these two ILs. Figure 1 shows the last heating (red) and cooling (blue) ramps of DSC curves of seems to present two metastable states with melting temperatures at -10°C and 10°C, and due to the crystallization is a very slow process in ionic liquids, the dynamic nature of this experiment do not allow the total crystallization, characterized by a broad peak, of the in cooling ramp, then cool crystallization processes are observed in heating ramps at -63°C and -30°C. [Chol] [Tos] melts at 93°C (determined in heating ramp) and presents an narrow and intense peak at 85°C attribute to the freezing process, additionally a solid-solid transition is observed in both, heating and cooling ramps at 64°C and 36°C, respectively. Figure 3 shows the dynamic TG curves of both ILs. Onset temperatures were determined from these curves, being 240°C and 329°C the obtained values for anions Isothermal studies (Fig 4) 
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